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Abstract 
Participatory Planning Process (PPP) is a one of high complexity. Complexity Science has lead scientists to 
understand how complex systems and phenomena work, and how to deduce solutions from natural and biological 
complexity. Complexity theory is the interaction of its three roots; Cybernetics, System Dynamics and General 
 theory (Abraham, 2002). Modeling has been an effective tool used to understand, simplify, predict, explain 
and control complex phenomena in various fields of science and knowledge. The research presents a Multi agent 
Model (MAM) for the PPP. MAM has proven to be an effective approach to untangle PPP complexity (information, 
social and planning complexities), thanks to its high de-compositional capability and its powerful means to surmount 
the collaboration network among agents.  
© 2013 The Authors. Published by Elsevier Ltd. Selection and peer-review under responsibility of the Association of 
Malaysian Environment-Behaviour Researchers, AMER (ABRA Malaysia). 
Keywords: Participatory planning; complexity science; cybernatics 
1. Introduction  
This research is discussing an issue of great relevance to current changes in our environmental, social 
and political life. It brings hope to our nations generally and Egyptians in specific after our revolution in 
2011, that democracy could enable people to take control over their communities planning future. In 
2005, an extensive Participatory Planning work had been conducted though out Egypt covering hundreds 
of villages. Results were far less than expected. A lot of practitioners, even from our department in Ain 
Shams University, were reluctant to go through such an experience again. The research argues that the 
reason behind the gap between the aims and objectives of Theoretical Participatory Planning and its 
applicability are the methods and tools used. These, instead of manifesting the bottom up nature of the 
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process, and empowering and enabling the public, lead to high dependency on professionals, poor 
flexibility, challenged public learning and finally lead to minimized number of participants due to time 
consuming and non-easy tasks. This in turn, led to another type of top down planning, disguised and 
hidden behind the name of Participatory Planning. If Participatory Planning is to be taken seriously in 
both abiding to its principles and delivering its outcomes, solutions developed has to consider two main 
features of the problem as hand. First; Participatory Planning is a Multi-Disciplinary field (it has a 
planning, social and informational aspects) and, second; Participatory Planning is a Complex process. The 
research aims at building an explanatory model for PPP with a great degree of visualization to handle its 
complexity nature and to offer some solutions to its planning, social and informational problems. 
2. Research methodology 
The Research methodology is broken down into four phases as follows: 
2.1.  Problem analysis 
This phase presented the literature review of Participatory Planning, its aims, objectives and principles. 
It also presented a critical analysis of the conventional applicability of the Participatory Planning. The 
analysis resulted in identifying a set of problems that where further classified under three aspects; 
planning, social and informational. The conclusion of this phase is that PPP is a complex and a 
multidisciplinary field.  
2.2. Investigating solution space 
This phase studied Complexity Science and Cybernetics in search for solutions to PPP complexity and 
various modeling techniques. Complexity Science has lead scientists to understand how complex systems 
and phenomena work, and how to deduce solutions from natural and biological complexity. Complexity 
theory is the interaction of its three roots; Cybernetics, System Dynamics and General Systems theory. 
(Abraham, 2002). Modeling has been an effective tool used to understand, simplify, predict, explain and 
control complex phenomena in various fields of science and knowledge. The result of this phase is a set 
of biologic solutions facing the complex PPP, and the translation of these solutions into a set of model 
requirements.  
2.3. Identifying solution 
From the study of a variety of modeling types, Multi agent Modeling MAM has been chosen as the 
most capable type to contain complexity of PPP, thanks to its high de-compositional capability and its 
powerful means to surmount the collaboration network among agents. Outcome of the study of MAM 
resulted in identifying a graphic based language called the  Modeling Language  
visualization capabilities helpful in responding to the required explanatory nature of the required PPP 
model.  
2.4. Solution design 
 Finally with both requirements and specifications already defined, the research reached a level of 
maturity enabling the detailed design of the PPP model, elaborating on functions, interrelations, internal 
protocols, components and deployment diagrams of the model.  
853 Nashwa Wael Shalaby /  Procedia - Social and Behavioral Sciences  105 ( 2013 )  851 – 865 
3. The biologic approach to PPP 
Complexity has always been a general problem common in almost every field of knowledge. One of 
s to solving complexity was biology. Complexity science and cybernetics went 
through two parallel lines of development. The former was an interpretation of complex systems form 
biologic approach, to reach the governing rules of biologic phenomena and understand how complex 
systems worked while the latter was a translation of the biologic interpretation into computer models that 
help solve certain problems, or give a way to new wider capabilities.  
The relation between biology, complexity and cybernetics used the General System Theory to translate 
the main biologic phenomena into other scientific fields. -  
 are all familiar terms in the biology field. Each 
of these terms was the key to understanding complex systems.The researcher explored the general 
meaning and basic principles governing each of the complexity science and cybernetics milestones 
development. Bonabeau (2002), Christian J. E. Castle (2006), Luhmann (1995), Christian Fertner (2008), 
Maturana and Varela (1980), Marvin Minsky (1986), Wolfgang Weidlich (1997), Korotayev A. et al. 
(2006), Conte et al, (1998), Kathleen M. Carley et al (2006).  
In Fig. 1. the research reflects the general theories and principles of each of the complexity science and 
cybernetics developments on PPP to provide new and helpful biologic solutions for its problematic.  The 
Biologic solutions offered follow the same sequence of development of both complexity science and 
cybernetics. Biologic Solutions are defined as follows: 
 From biologic bottom-up building of Agent Based Models to a Bottom-Up PPP: 
A PPP model that is built and operated from the bottom-up. The basic constituent is the building 
block/unit (which is the participant), from which aggregations occur to form higher levels of social and 
informational complexities.  
 From Biologic Self-organization to Community Self-Organization: 
A PPP that is initiated by an external organizer, but lasts in the local area and runs by local people. 
Such an organization needs intensive communication and self-referentiality.  
 From regeneration to Cellular Automaton to a Regenerative PPP: 
A PPP that could regenerate itself through self-replication of working groups.  
 From Autopoeisis and Adaptation to an Adaptive PPP: 
A reactive PPP that could react to social, economic and environmental changes through local 
permanent institution.  
 From biologic Emergence, Machine learning and Genetic Algorithm to (Community self-learning 
Mechanism): 
A learning mechanism that provides suitable learning means for various social spectrum, with little 
time and effort.  
 From System Dynamics to a dynamic PPP: 
A proactive PPP that could face threats and disasters before happening 
 From MAM to a Collaborative Information system :  
A PPP that provides an information system that take local knowledge as the base, in addition to the 
professional and governmental knowledge if needed.  
 From New Science of Networks to Social Community Network: 
A PPP that provides a communication network for its participants that could be the basis of solid and 
continuous interaction.  
Table 1 briefs the biologic solutions, adopted principles from complexity science and cybernetics and 
their translation into the PPP model requirements as follows: 
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Table 1. Biologic Solutions, adopted principles from Complexity Science and Cybernetics and corresponding Model Requirements 
for the PPP model 
Biologic 
Solutions 
Cybernetics and 
Complexity Science 
Principles  
Model Requirements  
1-
A
 B
ot
to
m
 U
p 
PP
P 
 
 
1- A Simple Agent is the 
building unit  
2- KISS* 
simple and stu  
 
 
-Participant is the basic constituent of the PPP model, where 
aggregates of participants form workgroups, and aggregates of 
workgroups forms Participatory Planning Council (PPC). 
Participants are: 
-  Simple agents  
-Local viewers 
- Autonomous agents 
decision taken by the workgroup). 
-  Intelligent agents: 
 Capable of learning with different levels and integrate their efforts 
to accomplish complicated Participatory Planning steps. 
- Behave according to bounded rationality (internal protocol). 
2-
 C
om
m
un
ity
-
se
lf 
or
ga
ni
za
tio
n 1- self-referentiality 
2- intensive communication  
 
-direct relation between problem and participant    
-Each local area forms its own workgroup protocol (rules for 
interaction and workflow distribution among participants as well as 
Internal settlement on adequate percentages, data entry protocol and 
Identifies target citizens by gender and age). 
-Encourage intensive communication among participants by offering 
a variety of communication means.   
3-
R
eg
en
er
at
iv
e 
PP
P 
1- Fixed Interaction 
Topology (a participant 
interacts with his/her 
neighbour according to 
workgroup protocol) 
-Self-replication of Working groups.  Workgroups have the ability to 
replicate themselves if commuters are suffering the same problem in 
other places in the same local area or if number of participants in the 
workgroup reached a certain threshold. 
4-
 A
n 
A
da
pt
iv
e 
PP
P 1- Constant Destruction and 
transformation  
 
-Destruct (totally or partially) workgroups when problem is solved, 
or external and internal changes occur. 
-Transform workgroup into a new one that faces current problems/ 
changes. 
-Provide a Participatory Planning Committee that could be reactive 
and proactive according to updated local and social profiles. 
5-
A
 C
om
m
un
ity
 se
lf-
le
ar
ni
ng
 m
ec
ha
ni
sm
 1- Diverse and large number 
of interaction between 
participants  
2- Survival for the fittest  
 
-Include Advertising agency in the process                      
-Multi formats and means of advertisements 
-Explanatory mechanism of procedures and steps           
-Small-simple tasks for each participant  
-Provide participation through interactive screens in public places 
(cafes, mosques and churches, youth centers, clubs, etc). 
-Develop computer literacy in schools and through NGOs    
-Problem solution data bank to choose fittest solution for the 
problem without dependency on professionals.  
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Source: Shalaby N. (2011). 
*Note: KISS is an acronym, first introduced by Robert Axelrod in 1997, to manifest that simple behavioural rules generate complex 
behaviour. This is reflected in the proposed model by giving each participant a simple and easy task to ensure commitment and 
convenience. 
4. Type and language of the PPP model 
Multi Agent Modeling- MAM is identified as a one that holds within it many solutions to PPP through 
its biologic origins. It provides a suitable type for the desired PPP model. Multi Agent System is 
composed of multiple interacting intelligent agents. It may contain combined human-agent teams. This 
makes it suitable to model the PPP, where human participants are key actors in the model. MAM has the 
ability of collaboration between its agents and agencies. MAM performs tasks and solve problems of 
higher levels of complexity that are impossible for individual agents or monolithic system to perform. 
Fig. 2 presents an elaboration of a hierarchy of agents collaborating to form an agency performing a 
complex task. 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. Simple agents collaborating in a hierarchal bee hive shape, performing tasks of high complexity  
Source: Minsky, (1986).  
6-
D
yn
am
ic
 
PP
P  
1- Monitoring and 
Evaluation of process over 
time  
 
- Provide each workgroup with a workflow bounded with time table. 
-Update input data by participants. 
-Provide self-correction mechanism through continuous monitoring 
and evaluation of progress over time. 
7-
 C
ol
la
bo
ra
tiv
e 
In
fo
rm
at
io
n 
Sy
st
em
 
1- Collaboration of simple 
agents into aggregates to 
form higher level of complex 
tasks 
 
Form Central data bank that has multi sources; 
- Local sources: community and participants  
- Professional sources: consultants  
- Governmental sources: Local Public Council, statistics agencies 
and ministries. Each of the above parties is responsible for the 
contribution with its own sources according to a pre-set data entry 
protocol 
8-
So
ci
al
 c
om
m
un
ity
 
ne
tw
or
k 
 
1- Functions are messages 
2- Agents are nodes 
3- Ties are communication 
channels  
 
-Translate Participatory Planning functions into messages with multi 
meta data levels (according to social status). 
- Form profile for each participant for easy distribution on 
appropriate workgroup and identification of appropriate mete data 
level of input and output. 
- Provide multi communication channels. 
- Preserve face-to-face interface. 
-Initiate friendly computer interface (touch interactive screens). 
 
 
Age
AgeAge
Age AgeAgeAge
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Furthermore, MAM can manifest self-organization and complex behaviours even when the individual 
strategies of all their agents are simple. UML is a graphical language designed to capture MAM 
specifications. It provides a comprehensive notation for communicating the requirements, behaviour, 
architecture, and realization of MAM. (Martin Shoemaker, 2004). "Smart Draw 4.0", a UML editor is 
used to illustrate UML diagrams to specify the PPP functionality at different levels. The PPP Model was 
originally drawn in the research using 26 UML diagrams to show all components, compositions, 
functions, interrelations, collaboration between agents and models deployment. Only 8 major diagrams 
are presented below to depict the main features and functions of the model.  
5.  
Parties involved in the PPP are decomposed into packages. Each package has a set of agents. The PPP 
agents are categorized under 7 packages. Each package contains classes that have similar functions, or 
have common attributes. Fig. 3 presents  package diagram of the PPP model. These seven packages are; 
-Governmen  
 The PPC is a proposed 
sustainable committee for the performance of PPP in a certain community with defined geographical 
borders. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.3. Package diagram of the P.P.P. model 
Source: Shalaby N. (2011). 
 
The arrow
representatives in the cases of LPC, NGOs and initiator and could be the communication center and the 
advertising agency that link the community members and participants with the PPC. The arrow pointing 
from the PPC to the Central Data Base shows the dependency of the PPC on the Central Data Bank to 
perform its functions and to take its decisions. Inside each of the seven packages, there could be further 
hierarchal categorization.  Composition 
diagrams include multiplicity notations. These notations are placed near the ends of an association. These 
symbols indicate the number of instances of one class linked to one instance of the other class. 
 
858   Nashwa Wael Shalaby /  Procedia - Social and Behavioral Sciences  105 ( 2013 )  851 – 865 
5.1. Participatory planning committee (PPC) package 
The PPC is the local committee that is steering the PPP in a local area. It has dual entities in the model, 
a physical entity and a digital entity. The physical entity of the PPC has a permanent office in the local 
area while the digital entity of the PPC has a computer processor, and a hyper link.  
PPC comprises the following sub-agents (see fig. 4): 
 Initiator Representatives : They serve as the interface between the initiator and the PPC.  
 LPC representatives: They serve as the interface between the PPC and the LPC.  
 NGOs representatives: They serve as  the interface between the PPC and their NGOs.  
 Consultants:  Hired members in the PPC. 
 Resource collector(s): His role is to collect donations to cover the expenditures of the PPC.  
 Workgroup: It comprises a number of participants who are led by at least one or more facilitator.  
 Facilitators: serves as the community representative in the PPC and at the same time, the PPC 
representative in the workgroup. 
 Participant: a member of a workgroup dedicated to solving a problem. The same participant could 
be a member in more than a workgroup, according to his/her interests. 
5.2. Central data base package 
The central data base is the storage of all data agreed upon by PPC, needed and produced by the model 
agents. Most of the model active agents contribute in the formation of one or more of subsets of the 
central data base. 
shown in fig.5. Central data base comprises the following:  
 Community Profile CP: It previews the current status of the social and economic environments of the 
community in the local area.  
 Local Area Profile LAP :It previews the current status of the built and natural environments of the 
local area.  
 PPC Profile: It is the data base that stores all data concerning the members of the PPC. 
 Workgroup Protocol: The organizing and governing rules of the workgroup and its relation with the 
rest of the other agents in the model.  
 Data Entry Protocol : The rules set by the PPC. Those rules ensure that the data collected by the 
participants  is sufficient, comprehensible, transparent and trust worthy. 
 Fundamental Programs : The programs that tackle emergency issues imposing threats on the 
community. It takes its measures from both the Community and the Local area Profiles. 
 Problem(s) Profile(s): A passive agent made by a workgroup. It contains all data collected about a 
problem as well as the data analysis, both approved by the workgroup participants.  
 Solution(s) Profile(s) : A passive agent made by a workgroup. It contains all data about 
chosen by participants, including solution specifications, steps or components (could be a complex 
solution formed of many steps or contents), application phases, time table and so forth.  
 Project(s) Profile(s) : Similar to the solution profile. A solution could contain more than one project.  
 Archive of active citizen: Provides data about the citizen who reported a problem or a complaint to the 
PPC.  
 Problem Solution Data Bank: A subset of the central data bank that is made and updated by 
consultants in various fields. This data bank should follow the example of the Wikipedia to develop 
into a Wiki Participatory Planning encyclopedia.  
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6. Collaborative information system protocol
This protocol regulates contribution of each of the PPP parties in the formation of a central data base.
Such a data base is collaboratively fed by updated information from all parties involved in the PPP. Fig. 6
illustrates the association of each of nts with the central data base.
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7.  
The PPC behaviour is not constant throughout the model. The state chart diagram in fig. 7 shows that 
PPC could take two states in the model, each having a certain condition. These states are called: the 
State and the -  state. In the Reactive state, PPC does not form any workgroups. 
PPC in the reactive state only responds to citizens problems when they complain or submit them 
problems. The first move has to come form the citizens. This is the normal state. The Proactive state 
does not ommunity Profile ocal Area 
Profile es of commuters directly (an epidemic disease like the H1N1) or indirectly 
(unsafe buildings or polluted water supplies), and which the consultants and experts define as being 
beyond the bearing capacity or the safety measures.  
 
 
 
 
 
 
 
 
 
 
 
Fig. 7. PPC state chart diagram 
Source: Shalaby N. (2011). 
8. Major activities of the PPP model 
There are several activities crucial for the formation of central data base. Those activities concerns 
mainly;  
 Pr  
  
Both Problem and Solution Profiles almost follow the same steps. The activity of forming the 
 in Fig.8. It illustrates how activities are distributed among agents in 
sequential steps. 
9. Collaboration among agents of the PPP model 
The collaboration diagram shows how all the agents of PPP model work together to perform the model 
activities. The collaboration diagram illustrates all the functions done collaboratively in a sequential form 
of messages between the model agents following the dewy numbering form. The PPP Model functions 
are listed as follows: 
1: Create active citizen Record 
2: Create workgroup 
3: Create Participant Record 
4: Form Problem Profile 
5: Form Solution Profile 
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Each function has many steps in the form of messages between agents. Functions are numbered by the 
dewy system and follow the previous sequence. Fig.9 shows the steps of these functions and collaboration 
between agents. 
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10. PPP model deployment  
The deployment diagram in fig.10 below shows the physical and the digital parts of the proposed 
model. The super- -agents) are agents who have both 
physical and digital existence in the model. Through this dual typology, the model is taking all the 
advantages of the digital component (fast, convenient, asynchronous, complex, error minimizer) and the 
physical component (close to people, manifests existence and effectiveness, convenient to illiterates and 
unwired). The link between both parts is a digitizer and a programmer.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.10. Deployment diagram of the P.P.P. model 
Source: Shalaby N. (2011).  
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11. Conclusion  
The conclusion would highlight three main points; Theoretical Reflections, Feasibility and social 
acceptance of the proposed MAM for PPP and Further research. 
11.1. Theoretical reflections: 
 Bridging the gap between theories and application of PPP by facing its complex and multidisciplinary 
nature 
The disciplined study of the problem has unveiled a myriad of challenges that ought to be considered 
both methodologically and practically. Facing complex and multidisciplinary nature of the PPP through 
adopting solutions from complexity science and Cybernetics is an original and new Biologic approach to 
deal with PPP problems   
 The research provided an explanatory detailed model of PPP 
The research succeeded in achieving its objective to form an explanatory model for the PPP. The 
model was built from the bottom up, providing detailed explanation of the overall functions of the model 
and the functions of each individual agent involved in the process. The model also explained the inter-
n accordance to time. 
 MAM used provided high visualization and decomposition level 
Visualizing the models overall functionality statically, and dynamically with details of each agents 
functions, agents internal interactions and information flows and loops helped simplify the task done by 
view (identifying his role as a series of messages exchanged between him and his workgroup, or the 
communication center in case of unwired participants). 
11.2. Feasibility and social acceptance of the proposed MAM for PPP 
Discussing these two issues has to be compared with the currently applied Participatory Planning to 
reach a reliable conclusion. Although the Initial and the running cost of the proposed model is 
comparatively higher than the current practice, yet the long term benefits of the proposed model surpasses 
the actual practice by far. The former aims at a sustainable participatory solutions to the community 
problems by a well-established, empowered and enabled PPC, while the latter aims at a short terms 
predefined projects.  
Social Acceptance of the PPP could be tested by investigating two issues. First; the procedures of the 
process and second; the outcomes of the process. The proposed model offers internal mechanisms to 
ensure that procedures are transparent, comprehensible, and easy to apply with friendly ICT, while the 
current practice lacks all of the previous traits. Also outcomes of the proposed model ensure that the 
problems targeted are those of the community and not the stakeholders (the rich or powerful) where the 
workgroups are initiated according to complaints sent from citizens. The internal voting within each 
workgroup and the public hearing on final solutions in the proposed model ensure the final social 
acceptance of the outcomes of the process.  
11.3. Further research 
There are several threads of research that could be further studied to make the applicability of the 
proposed model even more successful. I will state three of them as follows; 
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 Interface design 
Design of flexible interfaces to make social networking more capable to cross barriers of age gender 
and education. The Indian experience of   
 Fundamental Programs 
More serious study of implementing provocative actions to implement fundamental programs such as 
those related to life threatening cases are essential in slum areas. 
 Wiki-Participatory Planning  
Building a Problem solution data bank adopting a  Wiki- approach to invite contributions and search 
mechanisms would help make workgroup less dependent of professionals and would also save a lot of 
time in search of solutions. 
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